Identification of papain-like cysteine proteases from the bovine piroplasm Babesia bigemina and evolutionary relationship of piroplasms C1 family of cysteine proteases.
Papain-like cysteine proteases have been shown to have essential roles in parasitic protozoa and are under study as promising drug targets. Five genes were identified by sequence similarity search to be homologous to the cysteine protease family in the ongoing Babesia bigemina genome sequencing project database and were compared with the annotated genes from the complete bovine piroplasm genomes of Babesia bovis, Theileria annulata, and Theileria parva. Multiple genome alignments and sequence analysis were used to evaluate the molecular evolution events that occurred in the C1 family of cysteine proteases in these piroplasms of veterinary importance. BbiCPL1, one of the newly identified cysteine protease genes in the B. bigemina genome was expressed in Escherichia coli and shows activity against peptide substrates. Considerable differences were observed in the cysteine protease family between Babesia and Theileria genera, and this may partially explain the diverse infection mechanisms of these tick-borne diseases.